Determining Regional Arctic 
Tundra Carbon Exchange: 
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For centuries the ecosystems at high latitudes been a net 


carbon sinks. 
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The carbon is mostly stored in the soils. 

Permafrost and seasonally frozen soils have between 
250 and 455 Pg of carbon stored in them 

Compared to the approximately 780 Pg of carbon 
presently in the atmosphere 
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and the Earth system? 
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climate warming effect high latitude ecosystems 


Warming may change the carbon balance, releasing this large 
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of carbon into the atmosphere. 
How do we monitor these changes? 
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Satellite Level 
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Light Use Efficiency Models provide an approach for 
determining Gross Ecosystem Exchange (GEE) of 
carbon 

GEE = 8 fAPAR PARin 
Where: 

PARin is the incident Photosynthetically Active 
Radiation (PAR) 

fAPAR is the fraction of PAR absorbed by vegetation 

8 is the light use efficiency, the conversion factor 
between energy and absorbed carbon 



LUE models are particularly useful when used in 
conjunction with remote sensing 

The Normalized Difference Vegetation Index (NDVI) 
related to f \PAR 
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Transect Average NDVI 
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IKONOS Spectral Response Functions 
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Some Conclusions: 

• Linking spectral reflectance with gas exchange measurements 
is a useful approach for understanding carbon exchange 

• At a plot scale we developed a model of carbon uptake driven 
by reflectance data 

• We tested that model at a larger scale using flux tower data 
and reflectance data from the tram transect 

•Surface reflectance data, collected as part of our study, were 
used to correct the satellite observations 

• We were able to apply the model regionally using IKONOS 
data 

• The spatial patterns of GEE indicate that hydrologic changes 
in the tundra may be as important as warming on the future 
status of the carbon balance 
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JACIE Future 

Support Commercial Remote Sensing Policy (CRSP) 

Take advantage of CRSP near-term requirements data to influence priorities 
Increases confidence in U.S. commercial sources in the marketplace 
Showcases successful applications 
Provides a model of government/industry cooperation 

Demonstrate relevance of JACIE to US role in terrestrial monitoring including 
water and carbon cycle monitoring 

Prepare for the next-generation of higher-resolution US commercial satellites 
Broaden scope to include all commercial sensors useful to the U.S. base 
National or international 
Aerial or satellite 

Optical, Light Detection And Ranging (LiDAR), Interferometric Synthetic Aperture 
Radar (IfSAR), hyperspectral, multispectral, etc... 
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JACIE Future 
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Understand and characterize new sensors 

Document of JACIE quality processes 

Consider more of an applications focus, e.g., hazards/risk mgt. 

Support new applications and understanding of remotely sensed 
data 

Provide tools and applications 
Help agencies use remotely sensed information 
Publish results 
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JACIE Support 

Support new applications and understanding of remotely sensed data 

Extracting Impervious Surface Info from Multi & Hyperspectral Data 

Defining Landscape Characteristics from, Remote Sensing Data in Support of Human 
Health Investigations 

Development of Remote Sensing Technologies for other sensors 

Multi-sensor applications for Landscape and Regional Quantification of Climate 
Change Impacts and Carbon Dynamics 

Mapping Invasive Species with Hyperspectral Data 
Help agencies use remotely sensed information; such as, 

Analysis of Hydrologic Derivatives from high resolution data 

Subsidence Studies of Coastal Regions 

Monitoring of Earthquake, Volcano, & Landslide Processes 

Analysis of High Resolution Data for Extracting Land Surface Information 

Predicting Soil Suitability for Application of Coal bed Methane Produced Water 
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Thank you for a Great Workshop 
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Space Imaging - • 
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